Abstract. The significant increase in oil palm areas has resulted in more concerns to the environmental issues -as majority of farming activities were not conducted in sustainable ways. To address the environmental issues, the Roundtable Sustainable Palm Oil (RSPO) organization has formulated principles and criterias (PnC) for sustainable practices of the oil palm plantation as a guideline, whereby it has to be adhered by all parties involved, including the smallholders. The study is therefore conducted to analyze the sustainable management implementation among smallholders in North Sumatra. In total, 320 and 137 schemed and independent smallholders from four oil palm plantations centers in North Sumatra were interviewed in 2012 and 2018 to see their progress. The levels of implementation for each group were determined based on their scores for each of the criteria, and were compared with the independent sample t-test. The influencing factors for implementation levels were estimated by using multinomial logit model. The results showed that the level of implementation for both schemed and independent smallholders were still low in both 2012 and 2018. Education, experience and participation were identified as factors that significantly influenced their sustainable management implementation levels. Therefore, it is suggested that trainings should be emphasized to improve the sustainable management implemenatation among oil palm smallholders.
1. Introduction
Background
The oil palm areas have been expanded steadily over the past decades, especially in Indonesia.
Generally, this enormous increase in palm oil areas were driven by production as well as profit factors, which eventually might led to the environmental issues if farming activities were not conducted in sustainable ways. This consideration warrants for a long-term and more environmental friendly solutions for palm oil business management. This consideration led the Roundtable Sustainability of Palm Oil (RSPO) launch in 2004, which purpose to define consensual principles and criteria (PnCs) for a sustainable certification system for palm oil.
The PnCs were introduced in 2007, and further developed for schemed and independent smallholders in 2009 and 2010, respectively. There are 8 principles with 39 and 36 criteria for the schemed and independent smallholders. Each criteria consists of sub-criteria, giving 80 and 64 total sub-criteria for the schemed and independent smallholders' respectively. The difference between the schemed and independent smallholders is on criteria 5.4, 5.6 and 6.6, which are related to the livestock utilization, pollution and emission matters, and union for employees and contractors. The main reason for developing specific PnCs for smallholders stems from the specific condition of the smallholders. In Indonesia, besides the companies, palm oil is also produced by schemed and independent smallholders. Schemed smallholders cooperate with large companies, either state or private, while the independent do not. Schemed smallholders' area grow rapidly mainly due to their dependencies with the CPO mills. Unlike other plantation commodities that can be processed in a simple way (for example coffee and clove that just need to be dried), fresh fruit bunches need to be processed in the CPO mill at less than 24 hours after harvest. Therefore, growers need to have good relationships with the mills. From 4 provinces in Sumatra, [1] show four types of partnerships. Of these, none takes the plasma form anymore. Different types of partnerships have different accompaniment and activities. The involvement of big companies varies from those which fully cover the whole agribusiness activities to those that only act as customer for the smallholders' FFB. The partnership improves the implementations of the PnC of RSPO. The more intensive the accompaniment the companies, the better the implementation of the RSPO PnCs among the smallholders will be.
In 2013 the PnCs were endorsed in the RSPO certificate, which is updated every 5 years. The agreement has been responded by stakeholders; in 2011, 441 stakeholders were registered as RSPO members, while in 2018 the members significantly increased to 4080 [2] [3] . Initially, the certificate is only given to large manufacturers. However, with the increase of smallholdings' area that continue to suffer from low yield, the RSPO has begun shifting focus towards smallholders' certification. Higher productivity would address the lack of available land and consideration on possible environmental damage.
Accomodating the special condition of smallholders, RSPO task force developed specific certification for smallholders. However, smallholders' certifications are quite challenging. First, to be certified, smallholders need to fulfill the smallholders' PnCs. In fact, many smallholders' existing conditons are still far from the RSPO PnC. For example, the RSPO PnC are dominated by assessment of records and documents. This means that smallholders or their group need to have good recording for their planting activities. However, previous studies in North Sumatra, South Sumatra, Riau and Jambi [1] [4] [5] [6] showed that more than 80% of the smallholders (n=1,740) do not keep any records. Therefore, documentation appears as one of the main challenges in oil palm certification [7] . Second, the ability of certified smallholders -in managing environmental and social impact, including labour rights, forest and peatland protection is dubious [8] .
However, more data is needed to support such an argument. Third, the RSPO certification is costly but is not always compensated by premium prices [9] . [10] suggest that the success of the certification program is influenced by the consumer's willingness to pay for the premium price.
However, India and China, the two largest consumers, do not require and are not willing to pay a higher price for certified CPO. This impacts the premium pricing for certified CPO, in which the price difference with non-certified CPO becomes insignificant. Voluntary certification will be valueable given that there are sufficient numbers of buyers that are concerned about social and the environmental issues [11] . In other cases, the margin of the premium price is not evenly distributed along the value chain [12] . Certified products are generally expected to gain economic benefits, both from the increased selling price and also demand.
In fact, since its introduction in 2012, the certified sustainable palm oil (CSPO) uptake is only fluctuated from a range of 45% to 52% [13] . The remaining were sold as non-certified without additional premium price. Since smallholders' share in producing countries significantly increased, they also become part of important suppliers for CPO production and export. Being part of the palm oil supply chain, such a condition would influence smallholders' selling price and their revenue. In fact, smallholders' certification could be really costly and requires a lot effort if the gap between smallholders' condition and the required performance stated in the RSPO PnCs is relatively big. With such conditions, an empirical study is needed to analyse the progress of certification among smallholders. The results of the study would be useful to be used as inputs for policy makers to determine the direction of the Indonesia's palm oil industry development.
Objective
The objective of this study are (1) to analyse the RSPO PnC implementation by smallholders depending on the type of management (schemed and independent) and looking at the evolution between 2012 and 2018, and (2) to analyse the influencing factors of the level of implementation.
Research Method

Research Location
The research location is purposively set in the North Sumatra Province, which has 1,342,523 ha of oil palm plantation or 11.98 percent of the total oil palm plantation area in Indonesia [14] .
The North Sumatra Province is considered as the first location for the development of oil palm plantations in Indonesia, however only a few of smallholders managed to obtain the RSPO certificate. Among districs in North Sumatra, Asahan, Labuhan Batu, Labuhan Batu Utara and Labuhan Batu Selatan, those that have the largest oil palm plantation area and number of oil palm smallholders were selected [15] .
Sample
The study used cluster sampling method. Samples were selected based on the type of management, namely the schemed and independent smallholders. For the 2012 case, of 62,633 smallholders, 320 samples were selected from the four districts. This includes 225 and 78 independent and schemed smallholders, respectively. While in 2018 case, 137 samples were selected among 89,526 oil palm smallholder population. This includes 95 and 39 independent and schemed smallholders, respectively.
Analysis Method
The implementation level and the evolution of implementation of the RSPO PnC of the schemed and independent smallholders are analysed descriptively by comparing their scores.
The PnCs used to measure the schemed and independent smallholders' implementation are the . The variance equality is tested with Lavene's test.
To determine the influencing factors for PnC implementation, the Multinomial Logit Model is used.
In which q = 2, 3 and k = 1 -7, in which X1 = age, X2 = formal education, X3 = experience, X4
= dependents, X5 = land size, X6 = income, X7 = participation.
Results and Discussion
In RSPO certification all of the criteria can be categorized into four namely documents, records, knowledge and implementation. Documents keep the planning what needs to be done, while records document action done. Documents are needed as guidance for appropriately implementing the sustainable management, while records illustrate that the oil palm plantation management has been conducting in accordance with the sustainable PnC. Knowledge is needed to ensure that growers understand the PnC. The details can be seen as follows. Table 1 shows the composition of document and records, knowledge and implementation components for both schemed and independent smallholders' RSPO PnC. In general, the category is dominated by documents and records. However, most smallholders do not have any documents and records, which might partly explain the slow growth in smallholders'
certification [3] . Therefore, helping smallholders to prepare both groups and individual documents and records is of utmost importance for company partners. Another priority is to improve the smallholders' institutional capacity, in that there are at least 18 sub criteria (48.65% of the total sub criteria) that are related to the smallholders' institutional aspects. It is important for smallholders to be in a group because the certication itself is given to groups rather than individuals.
However, the support and involvement of partner companies vary among different types of partnerships. In the 2012 case, the partnership started from the beginning of the smallholdings' establishment through the nucleus-plasma programs. Therefore, all of the company's standard procedure were followed by the smallholders. This includes the usage of certified seeds and recommended fertilizers, provided by the partner companies. Smalholders need to sell their FFB to the mills of partner companies until all of their loans have been paid off before being able to sell their FFB to other traders. However, most of them continue selling to the partner companies. shows that the overall averages for schemed and independent smallholders in 2012 and 2018 range from 26.34% to 37.91%, meaning that the smallholders could only fulfill less than 60% of all of the required sub criterias. However, they have 7 sub criterias with a score of 3, 4 and 5, including land titles, the use of fire and steep land, contribution to local development, and not converting plantation area from primary forests. In general, smallholders' land comes from rubber plantations, and use of fire for land clearing is not practiced. They also do not have child labor. Some smallholders learn and understand about these RSPO PnC through their working experience at a certified company, while others observed from their adjacent certified plantations. As a part of the community, in general smallholders have good relationships with others. With relatively high incomes, they always provide financial assistance for the development of public facilities. They also hire labors from surrounding communities and migrants. However, over the past 6 years, smallholders' implementation in North Sumatra has not improved. The condition for documents is even worse for the independents, from score 2 in 2012 to score 1 in 2018. This indicates the slow improvement in smallholders' performance, which is not in line with the significant increase in their land area and production share. The score of each of the RSPO PnC component can be seen in Table 3 . Description  2012  2018  Scheme  Independent  Scheme  Independent  Documents  2  2  2  1  Record  2  2  2  2  Knowledge  3  2  3  2  Implementation  2  3  2  3 The lack of smallholders' record and documentation for proofing payments, operating procedures or work plan can partly be explained by their lack of knowledge and skill. Some smallholders believe that records and documents exist only for estimating current benefits, not for constructing plans. Some do not have the ability to produce the short and long-term economic planning as required in sub criteria 3.1. In addition, in criteria 4.3-4.6 smallholders also need to record environmentally friendly practices, while in fact some of them do not fully understand about such practices. The lack of records and documents might also stem from the practical considerations. For example, the requirement for recording negotiation process with the community are mentioned in sub-criteria 6.3, 6.4 and 7.6, while in fact, to do so might sometimes interfere with the process because it seems to indicate mistrust. To determine factors that influence the level of implementation, it is then regressed with the smallholders' characteristics. From 320 smallholders' data set, 83 are identified as outliers, leaving 169 independent and 68 schemed smallholders' data set to be used. Average values and ranges of these characteristic data can be seen in the following Table 4 . Table 5 . The result shows that beside the land size and age, there are significant differences between the smallholders'characteristics in 2012 and 2018. show that the increase in these variables will increase the probability to improve the implementation score from 1 to 2. The value of uninvolvement in smallholder group (participation = 0) that scored less than 1 show that this will increase the probability to be in the reference (implementation score = 1) condition. In other words, smallholders that are not involved in any groups are likely to have a low implementation score.
For respondents with a score of 3 (moderate level of implementation) in education, experience, income and participation can signifcantly influence the level of implementation. Values of exponential coefficient (odd ratio) of education, experience and participation are similar with those that scored 2 in the level of implementation, thus similar interpretations apply. In addition, income appears to also significantly influence the probability of implementation level.
However, the unitary odd ratio value shows that the probability of income to improve the level of implementation from score 1 to 3 is very low.
Conclusion
This study shows that RSPO PnC could be used to analyze the sustainable management among oil palm smallholders. However, both schemed and independent smallholders' level of implementation in RSPO PnC are still low. Such a condition has not improved from 2012 to 2018. Education, experience and participation significantly influence the probability for improvement. Therefore, relevant trainings through groups could be utilized to improve the implementation of sustainable management among the oil palm smallholders.
